Introduction
Dental appearance is an important feature in determining the beauty of a face, and thus plays a key role in human social interactions. Assessment of dental appearance, one of the most important aspects of dental aesthetics, mainly refers to the six maxillary anterior teeth as they are the most visible ones during communication, speech, functioning and smiling [1, 2] .
Among the significant factors affecting overall dental appearance are tooth color, shape, and position; quality of restoration; and the general arrangement of the dentition, especially of the anterior teeth [3] . Furthermore, an aesthetically pleasing smile was found to depend on tooth color, size, shape, and position, upper lip position, amount of visibility of teeth and gingival display at rest and when smiling [4, 5] .
Tooth color is one of the most important factors determining satisfaction with dental appearance [3] . As age advances, patient become unsatisfied with tooth color due to darkening. Furthermore, untreated dental caries, non-aesthetic or discolored anterior teeth restorations and missing anterior teeth usually lead to dissatisfaction with dental appearance [6] [7] [8] . And treatments improving dental aesthetics have been found to increase patient quality of life and psychological status [9, 10] .
Previous studies have shown that, age has one of the most important influences on a patient's dental perception [11] [12] [13] . Middle aged subjects have more concerns about dental appearance and it decreases as age advances because of the loss of some or all their natural teeth, darker color or discoloration of their teeth, periodontal diseases and numerous dental restorations, which influence overall appearance of their maxillary anterior teeth.
The patient's attitude towards dental appearance is very important as it is proved to be effective on quality of life and general well-being and should be acknowledged in dental treatment decisions.
Currently, cosmetic dentistry has become an important aspect of dentistry. Tooth whitening treatments, anterior teeth restoration, labial veneers crowns, and orthodontic treatment are frequently demanded by patients who interested in improving their dental appearance [13] .
We have assessed satisfaction with existing dental appearance, desired treatments to improve dental appearance, and factors that influence satisfaction with dental appearance among adult patients with different maxillary anterior teeth status.
II. Materials and Methods
A total of 650 subjects who visited Outpatient Department of Government dental college & hospital, Ahmedabad, participated in the study [323 men, 327 women].All the participants included in the study gave written informed consent to the survey procedures.
For the study of anterior teeth, the inclusion criteria were as follows: Individuals with any restorations on anterior teeth in the upper jaw [Composites Fixed partial dentures , Porcelain jacket crowns , Removable partial dentures] Patients from 9 to 85 years were grouped in four different groups based on restorations on their on their upper anterior teeth (1) Composite filling group (CFG) (2) Porcelain jacket crown group (PJCG) (3) Fixed partial denture group (FPDG) (4) Removable partial denture group (RPDG) For the purposes of the study, patients were also divided into four age groups: 1) Group 1 (<20 years ) 2) Group 2 (21-40 years) 3) Group 3 (41-60 years) 4) Group 4 ( >60 years)
Patients were then asked to complete a questionnaire and assess their satisfaction with the dental appearance and colour of their maxillary anterior teeth using a likert three-point scale with possible answers 'dissatisfied', 'moderately satisfied', or 'completely satisfied'.
This study also included patient's satisfaction with his/her then-current general dental appearance .A structured, interviewer guided questionnaire (Table 1) was used for data collection. The questionnaire consisted of questions on socio-demographic items including sex, age, and level of education. Patients were also asked about their satisfaction with tooth color, perceived malalignment of teeth (crowding, poorly aligned or protruding), caries in anterior teeth, non-aesthetic anterior tooth color restoration and presence of tooth fracture. In addition, patients were asked to select the aesthetic treatments they wished to undergo, including orthodontic treatment, crowns, tooth whitening, tooth color restorations and partial dentures. (5) . Informed consent was obtained from all patients for being included in the study.
The data were analysed using SPSS 18.0 statistical software (SPSS Inc., Chicago, IL, USA). The chi square test was used to compare the rates of patients' satisfaction with their dental appearance and tooth colour between different age and maxillary anterior teeth status groups (p < 0.05).Factors influencing patient satisfaction with dental appearance were determined at both the univariate and multivariate levels using simple logistic regression analysis and multiple logistic regression analysis, respectively.
III. Results
A total of 650 patients participated in this study. Of these, 323 (49%) were men and 327 (51%) were women. At the time of investigation, the patients were aged between 9 and 85 years, 38(5.8%) of them were in the group 1(<20 years); 369(56.8%) in group 2 (21-40 years); 188(28.9%) in group 3 (41-60 years) ; 55(8.5%) in group 4 (>60 years).[ Table 2 ] Attitudes and perceptions towards dental appearance differ among populations and among individuals in a population .We found that (52.8%) of these patients were not happy with their general dental appearance, with dissatisfaction with tooth color being the most common (59%). In addition, some patients regarded their teeth as poorly aligned (34.6%), crowded (24.6%), and protruding (27.5%). Others reasons for dissatisfaction include self-reported presence of caries (21.1%), non-aesthetic restorations (15.1%), and tooth fractures (22.5%).[ Table 2 ]
Patients also answered questions about the treatments they desired to improve their appearance . We found that 50.9% wished to have their teeth whitened, followed by restoration of tooth color (50.2%), dental crowns (45.8%), orthodontic treatment (31.4%) and dentures (16.9%).[ Table 3 ] Five hundred and thirty four (82.2%) patients had fixed partial dentures on their upper anterior teeth (FPDG), 51 (7.8%) had composite fillings, 42 (6.5%) had porcelain fused-to-metal crowns on any of their upper anterior teeth (FPDG) and 23 (3.5%) had RPD replacing any of anterior teeth.[ Table 4 ] 83% of age group 2 had FPD and 86% of age group 3 had FPD, while half of the group 1(46%) and 7% of group 2 had composite restorations. Only 9% of group 3 had RPD replacing their anterior teeth. There was a significant difference in anterior dental status between different age groups (p < 0.05) ( Table 4) .
The number of patients dissatisfied, moderately or completely satisfied with dental appearance and tooth colour in different age and maxillary anterior teeth status groups is shown in Table 5 and Table 6 .
The overall rating of satisfaction was moderate; almost 39.5% patients were completely satisfied with their dental appearance and tooth colour. However, a significant difference was observed for both the dental appearance and the tooth colour between different maxillary anterior teeth status groups as well as between different age groups (p < 0.05) ( Table 5) .
Almost half of the Group 1,2 and 3 patients were completely satisfied with their dental appearance and color, while half of the group 4 patients were moderately satisfied (p < 0.05) ( Table 5 ).
The majority of individuals with CFG and FPDG were completely satisfied, while those with PJCG and RPDG were dissatisfied with their dental appearance and tooth colour (p < 0.05) ( Table 6 ). Almost half of the Age Group1 patients were moderately satisfied with their dental appearance, while half of the Age Group 2 and Group 3 patients were completely satisfied (p < 0.05) ( Table 5 ). The majority of Age Group 1, 2 and 3 patients were completely satisfied with their dental appearance, but the majority of Age Group 4 individuals were just moderately satisfied (p > 0.05). (Table 5) Patients with high levels of education were found to be more satisfied with tooth colour or general dental appearance. Patients with secondary, post secondary and tertiary level of education are more satisfied with tooth colour compared to patient with primary level of education. [Fig 1] 
Fig 1 satisfaction with color v/s education level
We found that satisfaction with dental appearance and color differed significantly between males and females. Females (44%, 36%) are more dissatisfied than males (19%, 8%). [ Table 7 ] Simple logistic regression analysis of factors influencing patient satisfaction with dental appearance found no significant associations between patient satisfaction and age, perception of having crowded teeth, selfreported dental caries, and fractures of the anterior teeth.
However, Dissatisfaction with general dental appearance was significantly associated with protruding teeth (Odds ratio (OR) = 1.658, 95% CI (confidence interval): 1.624-1.693) and with their unesthetic filling in anterior teeth (OR=1.849, 95% CI: 1.822-1.877).
Multivariable logistic regression analysis showed that protruding teeth (OR= 3.694, 95% CI: 2.610-5.227) with regarding their unesthetic filling in anterior teeth (OR= 0.593, 95% CI: 0.382-0.921) were significant independent determinants of patient satisfaction with general appearance. [ Table 8 ] No other dental problem or condition was associated with patient satisfaction with general dental appearance. 
IV. Discussion
Attitudes and perceptions towards dental appearance differ among populations and among individuals in a population [14] .We found that of adults attending the outpatient department of GDCH, only 39.8% were satisfied with the appearance of their teeth, a lower percentage than in previous studies of different populations. For example, a study of 1,014 patients at a dental school in Ankara, Turkey found that (57.3%) were satisfied with their dental appearance as were 76% of stratified sample of adults in the United Kingdom [11] .
Perception towards dental appearance is determined by cultural factors and individual preferences varying between individuals and cultures and changing over time. In general, older people (age 60 and above) were more satisfied with their dental appearance than younger people suggesting that the appearance of their teeth is not as important to older as to younger individuals [11, 14] .
We expected that in older individuals, their interest in dental appearance would be diminished, together with the lower socio-economic status of older patients and their lower incomes (they are not able any more to afford very expensive aesthetic restorations).
The overall rating of satisfaction in this study was high; although some of the patients were not at all satisfied with their dental appearance, a high level of satisfaction with dental appearance and tooth colour was found, with almost half of the patients (43%) completely satisfied. With regard to the older population in this study (60 years of age and older), approximately 79.20% were completely or moderately satisfied with dental appearance and tooth colour, which is in agreement with the outcome of Meng's study, where 75% of older people also appeared to be very satisfied and satisfied with their dental appearance [12] , as well as Alkhatib's study in the UK population, where 80.3% of the 55+ were satisfied with their dental appearance and 71.1% were satisfied with their tooth colour [11] .
Furthermore, in the industrialised countries, the proportion of the elderly in society grows substantially and the characteristics of this group are of major interest for the community today.
In contrast with the significant age difference in patient's satisfaction with the dental appearance, where most of the younger were just moderately satisfied (probably due to the higher level of aesthetic expectation associated with the large media influence) and the other age groups were either moderately or completely satisfied (these results are in accordance with Alkhatib's [11] ), the significant difference in satisfaction with tooth colour between younger and older age groups was not found (p > 0.05) ( Table 2) .
So far, our findings were similar to those from Alkhatib's study, but they have failed to include dental status as one of the most important factors influencing the patient's attitudes toward their dental appearance and tooth colour in prosthodontically restored teeth.
Therefore, we divided our study group into the four (1) Composite filling group (CFG) (2) Porcelain jacket crown group (PJCG) (3) Fixed partial denture group (FPDG) (4) Removable partial denture group (RPDG)
In the young aged CFG, the majority of individuals were completely satisfied with their dental appearance and tooth colour. This was expected because of their awareness of oral health maintenance. On the contrary, the majority of middle and older CFG individuals were only moderately satisfied with their dental appearance and tooth colour, probably because their remaining natural teeth might exhibit colour changes and therefore teeth appear darker and due to the material characteristics of the restorations. Composite filling is the most common restoration in maxillary anterior teeth, because of its low price in comparison to prosthetic restoration. Although it can be completed in a single treatment session with no added laboratory cost, this material is presently limited by several restrictions -inability to completely replicate natural teeth in colour, low wear resistance, surface porosity and polymerisation-induced shrinkage, which certainly influence the patient's level of satisfaction [15] .Therefore, these materials need to improve their performance.
In the FPDG, approximately half of the middle aged and older patients were completely satisfied with their dental appearance and tooth colour. In the younger age group, the majority of them were moderately satisfied with their dental appearance and their tooth colour. These results were surprising because we expected older patients to be dissatisfied with prosthetic restorations, because of the awareness that they have lost some of their maxillary anterior teeth. It seems that the younger patients in the FPDG were dissatisfied for the mentioned reasons, and the older patients were completely satisfied, because the prosthodontic restorations achieved their aesthetic goal in terms of dental appearance and tooth colour more than composite ones. Another reason for their satisfaction could also be the fact that they compare their restored anterior maxillary teeth status with the status prior to prosthodontic treatment.
The results of the present study have shown that ageing is not the main factor determining the level of a patient's satisfaction, but that dental status plays an important role, as well.
Tooth color is a critical factor influencing satisfaction with smile appearance and specially with restored anterior teeth [3] . Perception of tooth color is a complex phenomenon that is influenced by many factors including lighting conditions, the optical properties of teeth and restorative material (translucency, opacity, scattering of light, surface gloss), and the viewer's visual experience [16] .In agreement with previous results, we found that, dissatisfaction with tooth color may be the primary reason for dissatisfaction with dental appearance [13] .
The important contribution of tooth color to patients' satisfaction with dental appearance was further highlighted by our finding that tooth whitening was the aesthetic treatment most desired by participants, a finding similar to previous results [13] .
Many of the patients in this study reported having dental caries and non-aesthetic restorations in their front teeth, with and some reported having tooth fractures. All of these conditions will undoubtedly affect the appearance of teeth, presumably leading to patient dissatisfaction with general dental appearance. Although our patients in this study were not significantly affected by any of those conditions a previous study [13] reported that patient satisfaction with dental appearance was significantly influenced by self-reported caries in anterior teeth, but not by other conditions. Further, decayed anterior teeth were shown to have negative impact on perceptions of facial attractiveness [17] .
Patients with high levels of education were found to be more satisfied with the colour of their teeth than individuals with lower academic achievement [5, 7] as well as to have a lower preference for white teeth [14] .These findings suggested that the higher self-satisfaction with tooth colour observed in individuals with higher academic achievement may reflect higher self-esteem [5, 7] .Among our patients also, Patients with high levels of education were found to be more satisfied with tooth colour or general dental appearance.
It is a commonly thought that women are more interested in their appearance than men. Indeed, female patients were found to be more concerned with their dental appearance than males [14] as well as to be more critical in judging their dental appearance [18] . Similar to previous results, we found that women expressed greater dissatisfaction with dental appearance and tooth color than men.
Increased labio-lingual inclination of the anterior teeth may has caused some patients to regard that their teeth as protruding, another factor that influenced patient satisfaction with general dental appearance. We found that, other tooth malalignments did not affect patient satisfaction with general appearance, although selfreported poorly aligned teeth and upper anterior crowding have been found to be associated with patient's satisfaction [13] .
Poor tooth alignment and crowding are among the most common malocclusion traits reported in the literature [19, 20 ] , which may explain our finding of a lack of association between patients' perceptions of having these traits and satisfaction with general dental appearance.
V. Conclusion
Most patients in this study expressed dissatisfaction with their dental appearance. Dissatisfaction was more common in females than in males. Unhappiness with tooth color and feelings of having protruding teeth also had significant negative influences on patient satisfaction with their general dental appearance. The importance of tooth color was further supported by our finding that most patients would have liked to have their teeth whitened. Aesthetic attitudes towards the maxillary anterior teeth appearance and colour differed both between different age groups and different maxillary anterior teeth status groups. This must be acknowledged in treatment planning and should be considered along with the function of the future restoration.
